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DETAILED ACTION 

Applicant's amendment filed on March 23, 2010 is acknowledged and has been entered. 
Claims 1, 10-13 and 15-20 have been amended. Claims 15-20 has been added. Claims 1-20 are 
pending. 

Claims 1-20 are discussed in this Office action. 

All of the amendments and arguments have been thoroughly reviewed and considered but 
are not found persuasive for the reasons discussed below. Any rejection not reiterated in this 
action has been withdrawn as being obviated by the amendment of the claims. The text of those 
sections of Title 35, U.S. Code not included in this action can be found in a prior Office action. 

This action is made FINAL as necessitated by Amendment. 

Information Disclosure Statement 
The information disclosure statement (IDS) submitted on March 23, 2011 was filed in 
compliance with the provisions of 37 CFR 1.97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Previous Grounds of Rejection 

Claim Interpretation 

The term "dielectric layer" is not explicitly defined in the specification. In particular, the 
term is not explicitly claimed as distinct from the photoconductive layer. For example, the 
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specification states "On the conductive layer 5 there is a dielectric layer 7 , the dielectric layer 7 
is preferably a photoconductor, that is a layer of a material which can hold an electric charge and 
be discharged to the conductive layer 5 when light or other electromagnetic radiation impinges 
upon it" (paragraph 64). The specification also states, "The dielectric or photoconductive layer 
may be of a material which is adapted to have a charge pattern formed thereon on by selective 
discharging an already charged surface upon incident radiation impinging thereon" (paragraph 
44). Therefore, the term is being given the broadest reasonable interpretation as reading on 
either an additional layer explicitly defined as a dielectric layer, or as interchangeable with a 
photoconducting layer, as recited in claim 8, for example, where the photoconducting layer is a 
dielectric layer. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 1 02 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 1-5, 7-9, 11-13, 15-20 are rejected under 35 U.S.C. 103(a) as being obvious over 
McEntee et al. (US PgPub 2004/0050701; March 2004; 102(e) date September 13, 2002) in view 
of Loewy et al. (WO00/25936; May 2000). McEntee teaches formation of arrays through 
electrostatic guidance of ionic samples (Abstract). 

With regard to claim 1, McEntee teaches a substrate adapted for selective micron and 
nanometer scale deposition, the substrate having; a support (p. 6-7, where the conductive and 
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photoconductive layers are on the support, 110, see Figure 1); a conductive layer on the support 
(p. 6-7, where the conductive layer, 120, overlays the support); a dielectric layer of a material 
which will hold an electrostatic charge, the dielectric layer disposed on the conductive layer (p. 
6-7, where the photoconductive layer, 130, overlays the conductive layer; p. 5, [43] where the 
support can be patterned through illumination with light and where the photoconductive layer is 
interpreted as interchangeable with the dielectric layer claimed, see claim interpretation); 
chemically functional layer, on the dielectric layer, the chemically functional layer providing a 
protective layer for the dielectric layer (p. 6, [47], [50], where the support "guides the ionized 
droplet of the material to preferentially deposit on an illuminated location or a non-illuminated 
location of the surface... due to electrostatic force" and "the deposited material chemically bonds 
to the photoconductive layer surface at the preferred location", therefore the photoconductive 
layer includes a chemical layer that provides a reactive surface for compounds deposited on the 
surface; [57], where the photoconductive layer is protected); whereby electrostatic charge 
patterns may be formed in a predetermined manner upon or in the substrate (p. 5, [43], where the 
support, particularly the photoconductive layer, can be patterned with electric charge; p. 5, [41] 
where the support guides droplet placement on an array surface; p. 2, [14] where the deposition 
sites are present in an array or predetermined format on the substrate). 

With regard to claim 2, McEntee teaches an embodiment of claim 1 wherein the support 
is selected from the group comprising a metal, glass, ceramic, or polymeric material and the 
support is clear or opaque and flexible or rigid (p. 4, [38] where the substrate can be of any 
suitable material, emits low fluorescence and is relatively transparent). 
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With regard to claim 3, McEntee teaches an embodiment of claim 1 wherein the 
conductive layer is combined with the support (p. 1 [10], p. 6-7, where the substrate includes an 
attached or combined conductive layer). 

With regard to claim 4, McEntee teaches an embodiment of claim 1 wherein the 
conductive layer is a very thin layer and is transparent (p. 9, [72], where thin film fabrication is 
well known; p. 1 1, [83] where "the apparatus 200 can be manufactured using well-known optical 
transparent substrate materials and using optical transparent electrically conducting materials"). 

With regard to claim 5, McEntee teaches an embodiment of claim 1 wherein the 
conductive layer conductive layer is vacuum-deposited onto the support (p. 9, [72], where the 
substrate is coated using a variety of techniques for deposition including forming a thin film; and 
where it is noted that the claim is drawn to a product by process and absent a showing that the 
process of applying the conductive layer imposes a structural difference in the final product, any 
type of deposition which places the conductive layer on the substrate anticipates the claim). 

With regard to claim 7, McEntee teaches an embodiment of claim 1 wherein the 
dielectric layer is selected from the group comprising a glass, a polymeric resin and a 
methylmethacrylate (MMA) (p. 5, [43] where the dielectric layer is interpreted as 
interchangeable with photoconductor, and where the photoconductor includes amorphous silica, 
a type of glass or resin). 

With regard to claim 8, McEntee teaches an embodiment of claim 1 wherein the 
dielectric layer is a photoconductor (p. 6-7, where the photoconductive layer, 130, overlays the 
conductive layer; p. 5, [43] where the support can be patterned through illumination with light 



Application/Control Number: 10/562,371 Page 6 

Art Unit: 1637 

and where the photoconductive layer is interpreted as interchangeable with the dielectric layer 
claimed, see claim interpretation). 

With regard to claim 9, McEntee teaches an embodiment of claim 8 wherein the 
photoconductor is selected from the group comprising zinc oxide, cadmium sulphide, lead 
sulphide, lead selenide, amorphous selenium, doped selenium, alloys of selenium including 
selenium-tellurium, selenium- arsenic, organic photoconductive materials including 
polyvinylcarbazole (PVK) and complexes of polyvinylcarbazole sensitised with 
trinitrofluorenone (p. 5, [43] where the photoconductor includes zinc oxide and selenium). 

With regard to claim 11, McEntee teaches a substrate having; 
a support (p. 6-7, where the conductive and photoconductive layers are on the support, 110, see 
Figure 1); a conductive layer on the support (p. 6-7, where the conductive layer, 120, overlays 
the support); a photoconductive layer of a material which is adapted to have an electrostatic 
charge thereon selectively dissipated upon receiving incident radiation, the photoconductive 
layer disposed on the conductive layer (p. 6-7, where the photoconductive layer, 130, overlays 
the conductive layer; p. 5, [43] where the support can be patterned through illumination with 
light); and a chemically functional layer on the photoconductive layer, the chemically functional 
layer providing a protective layer for the photoconductive layer (p. 6, [47], [50], where the 
support "guides the ionized droplet of the material to preferentially deposit on an illuminated 
location or a non-illuminated location of the surface... due to electrostatic force" and "the 
deposited material chemically bonds to the photoconductive layer surface at the preferred 
location", therefore the photoconductive layer includes a chemical layer that provides a reactive 
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surface for compounds deposited on the surface; [57], where the photoconductive layer is 
protected); 

whereby electrostatic charge patterns may be formed in a selected array upon the 
substrate to influence the movement of charged droplets in a liquid medium on the substrate (p. 
5, [43], where the support, particularly the photoconductive layer, can be patterned with electric 
charge; p. 5, [41] where the support guides droplet placement on an array surface). 

With regard to claim 12, McEntee teaches a substrate adapted for manufacture of DNA 
arrays, the substrate having: 

a support (p. 6-7, where the conductive and photoconductive layers are on the support, 
110, see Figure 1); a conductive layer on the support (p. 6-7, where the conductive layer, 120, 
overlays the support); a photoconductive layer of a material which is adapted to have an 
electrostatic charge thereon dissipated upon receiving incident radiation, the photoconductive 
layer disposed on the conductive layer (p. 6-7, where the photoconductive layer, 130, overlays 
the conductive layer; p. 5, [43] where the support can be patterned through illumination with 
light); and a chemically functional layer on the photoconductive layer, the chemically functional 
layer providing a protective layer for the photoconductive layer (p. 6, [47], [50], where the 
support "guides the ionized droplet of the material to preferentially deposit on an illuminated 
location or a non-illuminated location of the surface... due to electrostatic force" and "the 
deposited material chemically bonds to the photoconductive layer surface at the preferred 
location", therefore the photoconductive layer includes a chemical layer that provides a reactive 
surface for compounds deposited on the surface; [57], where the photoconductive layer is 
protected); whereby electrostatic charge patterns may be formed in a selected array upon the 
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substrate to influence the movement of charged droplets in a liquid medium on the substrate (p. 
5, [43], where the support, particularly the photoconductive layer, can be patterned with electric 
charge; p. 5, [41] where the support guides droplet placement on an array surface); the 
chemically functional layer comprising at least in part a chemically active material to which a 
binder molecule can be attached, whereby a selected electric charge pattern may be generated 
upon the substrate by incident radiation to enable selective chemical de-protection of the binder 
molecules or DNA oligomers already joined to a binder molecule and application of nucleotides 
to selected binder molecules or to DNA oligomers already joined to a binder molecule (p. 5, 
[43], where the support, particularly the photoconductive layer, can be patterned with electric 
charge; p. 5, [41] where the support guides droplet placement on an array surface; p. 1 1, [84] 
where the array is used for binding DNA oligomers to the array). 

With regard to claim 13, McEntee teaches a substrate adapted for manufacture of DNA 
arrays, the substrate having: 

a support (p. 8, legend to Figure 5 A, where the layers are on a support); a conductive 
layer on the support (p. 6-7, where the conductive layer, 120, overlays the support); a 
photoconductive layer of a material which is adapted to have an electrostatic charge thereon 
selectively dissipated upon receiving incident radiation, the photoconductive layer disposed on 
the conductive layer (p. 6-7, where the photoconductive layer, 130, overlays the conductive 
layer; p. 5, [43] where the support can be patterned through illumination with light); and a 
chemically functional layer on the photoconductive layer, the chemically functional layer 
providing a protective layer for the photoconductive layer (p. 6, [47], [50], where the support 
"guides the ionized droplet of the material to preferentially deposit on an illuminated location or 
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a non-illuminated location of the surface... due to electrostatic force" and "the deposited 
material chemically bonds to the photoconductive layer surface at the preferred location", 
therefore the photoconductive layer includes a chemical layer that provides a reactive surface for 
compounds deposited on the surface; [57], where the photoconductive layer is protected); 

whereby electric charge patterns may be formed in a selected array upon the substrate to 
influence the movement of charged droplets in a liquid medium on the substrate (p. 5, [43], 
where the support, particularly the photoconductive layer, can be patterned with electric charge; 
p. 5, [41] where the support guides droplet placement on an array surface). 

Regarding claim 1, 11-13, McEntee does not specifically teach a continuous chemically 
protective layer and a chemically reactive surface for compounds deposited on the surface. 

With regard to claim 1 and 11-13 Loewy teaches a continuous chemically functional 
layer, the chemically functional layer providing a protective layer for the dielectric layer and a 
chemically reactive surface for compounds deposited on the surface (p. 2, lines 1-13, where the 
chemical component or layer can include a continuous layer and include a reactive surface for 
attachment of biomolecules; p. 9, lines 24-25, where the layer of a chemical component can be 
continuous; see also Figure 1); 

With regard to claim 15, Loewy teaches an embodiment of claim 1, wherein the 
continuous chemically protective and functional layer is disposed on substantially the entire 
dielectric layer (p. 2, lines 1-13, where the chemical component or layer can include a continuous 
layer and include a reactive surface for attachment of biomolecules; see also Figure 1 and p. 9). 

With regard to claim 16, Loewy teaches an embodiment of claim 1, wherein the 
continuous chemically protective and functional layer is a mono-molecular film (p. 3, lines 23- 
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31, where the layers of the support can be coated or applied as a monolayer; see also Figure 1 
and p. 9). 

With regard to claim 17, Loewy teaches an embodiment of claim 11, wherein the 
continuous chemically protective and functional layer is disposed on substantially the entire 
photoconductive layer (p. 2, lines 1-13, where the chemical component or layer can include a 
continuous layer and include a reactive surface for attachment of biomolecules; see also Figure 1 
and p. 9). 

With regard to claim 18, Loewy teaches an embodiment of claim 1 1 wherein the 
continuous chemically protective and functional layer is a mono-molecular film (p. 3, lines 23- 
31, where the layers of the support can be coated or applied as a monolayer). 

With regard to claim 19, Loewy teaches an embodiment of claim 12, wherein the 
continuous chemically protective and functional layer is disposed on substantially the entire 
photoconductive layer (p. 2, lines 1-13, where the chemical component or layer can include a 
continuous layer and include a reactive surface for attachment of biomolecules; see also Figure 1 
and p. 9). 

With regard to claim 20, Loewy teaches an embodiment of claim 13 wherein the 
continuous chemically protective and functional layer is a mono-molecular film (p. 3, lines 23- 
31, where the layers of the support can be coated or applied as a monolayer; see also Figure 1 
and p. 9). 

It would have been prima facie obvious to one of ordinary skill in the art at the time the 
invention was made to have extended the teachings of McEntee to include the continuous layer 
of chemical elements as taught by Loewy to arrive at the claimed invention with a reasonable 
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expectation for success. As taught by Loewy, "Chemical components can be applied in 
submonolayer, monolayer or multilayer levels on the substrate particles. Multilayer level 
application of chemical components on substrate particles {or beads) can include coating the 
substrate with an observable quantity of the chemical component. The chemical component (s) 
can also be a bioactive agent that is a nutrient or an antimicrobial agent." (p. 3, lines 23-31). 
Loewy teaches both discontinuous and continuous chemical layers and the benefits of both. 
Therefore, one of skill would recognize the flexibility of exploring both options in substrate 
design. Therefore, one of ordinary skill in the art at the time the invention was made would have 
been motivated to have extended the teachings of McEntee to include the continuous layer of 
chemical elements as taught by Loewy to arrive at the claimed invention with a reasonable 
expectation for success. 

Claims 6 and 10 are rejected under 35 U.S.C. 103(a) as being obvious over McEntee et 
al. (March 2004; 102(e) date September 13, 2002) in view of Loewy et al. (WO00/25936; May 
2000) as applied to claims 1-5, 7-9, 1 1-13, 15-20 and further in view of (Salafsky et al. (US 
PgPub 2002/0094528 July 2002 102(e) date 1 1/29/00). McEntee teaches formation of arrays 
through electrostatic guidance of ionic samples (Abstract). 

McEntee and Loewy render obvious all of the limitations of claims 1-5, 7-9, 11-13, 15- 
20. However, McEntee does not specifically teach the conductive layer and components of the 
chemical layer as claimed below. Salafsky teaches the formation of surface arrays which are 
used to detect probe and target interactions (Abstract). 
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With regard to claim 6, Salafsky teaches an embodiment of claim 1 wherein the 
conductive layer is selected from the group comprising a sputtered layer of metal or indium tin 
oxide, or a carbon nano-tube layer (paragraph 39, where the array comprises indium tin oxide). 

With regard to claim 10, Salafsky teaches an embodiment of claim 1 wherein the 
chemically protective functional layer is a material selected from the group comprising a silane 
polymer, silicon dioxide, silicon nitride (SixNy), titanium dioxide, Tyzor TM, cross-linked or 
partially cross-linked epoxy novolac resins, polymerised oligomers, cross-linked resins, 
functionalised parylene (a polymer of di-para-xylyene), acrylates and methacrylates which may 
include functional groups, multi-functional acrylates and methacrylates, monomers which have 
been crosslinked with a photoinitiator (paragraph 166, where a chemical layer provides 
functional layers on a surface which can be modified or adjusted for interaction with chemical 
interactions and where silica beads are covered by silanol groups as claimed). 

It would have been prima facie obvious to one of ordinary skill in the art at the time the 
invention was made to have adjusted the teachings of McEntee to include the specific conductive 
layer and chemical layer elements as taught and suggested by Salafsky to arrive at the claimed 
invention with a reasonable expectation for success. Regarding the conductive layer, as taught 
by Salafsky, "The surface arrays can be constructed according a plurality of methods found in 
the art. For DNA microarrays, most are prepared with one of three non-standard approaches" 
(paragraph 38). Salafsky also teaches "The array substrate can be composed of glass, silicon, 
indium tin oxide, or any other substrate known in the art" (paragraph 39). Regarding the 
chemical layer element, Salafsky teaches, "a chemical layer which functionally derivatizes the 
surface of a solid support. For instance, the surface chemical groups can be changed by the 
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derivatization layer according to the particular chemical functionality of the derivatizing agent" 
(paragraph 166). Salafsky also notes "a silica bead with negatively charged silanol groups on its 
surface can be converted to an amine-reactive, amine-containing, etc. surface via organosilane 
reagents" (paragraph 166). Therefore, one of ordinary skill in the art at the time the invention 
was made would have been motivated to have adjusted the teachings of McEntee to include the 
specific conductive layer and chemical layer elements as taught and suggested by Salafsky to 
arrive at the claimed invention with a reasonable expectation for success. 

Response to Arguments 

Applicant's arguments filed March 23, 201 1 have been fully considered but they are not 
persuasive. Applicant traverses the rejection of claims as being obvious over McEntee and 
Loewy. Applicant principally argues that the references are not properly combinable because 
"deposition sites are in an array form, isolated and discreet from each other" and points to Figure 
2. Applicant also argues that "deposited materials chemically bond to the array surface at the 
preferred, isolated deposition sites" (p. 10 of remarks). Applicant also argues that a continuous 
layer would defeat the purpose of McEntee. Applicant argues that Loewy does not supply what 
is missing in McEntee because "the layer of particles in Loewy would not provide a protective 
layer because there would necessarily be voids between the deposited particles" (p. 1 1 of 
remarks). 

These arguments are not persuasive. 

First, it is noted that while Applicant's arguments have been considered, they are not 
persuasive. Applicant's argument that combination between McEntee and Loewy would defeat 
the purpose of McEntee are not persuasive. While McEntee is directed generally to patterning, 
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and while the chemical attachment aspect of the support may include discreet locations, 
Applicant is overlooking that the majority of the rejection is directed to the underlying substrates 
described in Figure 1, see 110, 120 and 130. Contrary to Applicant's arguments, these portions 
of the substrate are continuous and uninterrupted on the support. Next, considering that McEntee 
specifically teaches patterning of the support, it would not be inappropriate for the surface of the 
support to include a continuous chemical layer prior to patterning for attachment. 

Also, regarding Loewy, contrary to Applicant's characterization that there are voids 
between deposited particles, Loewy specifically teaches "Figure 1 shows cross sections of 
various deposition configurations 100. Particles associated with a first chemical component 120 
can be electrostatically deposited on a substrate surface 110. Deposition can be performed to 
make one continuous layer or in discrete spatially defined areas" (p. 9, lines 22-25, emphasis 
added). Loewy also teaches, "The deposition configuration of Figure 1 A can be formed by 
coating the substrate surface 1 10 with particles associated with a first chemical component 110 
until a first monolayer of coverage is formed, followed by a second deposition with particles 
associated with a second chemical component 1 10 until a second monolayer of coverage is 
attained" (p. 9, lines 31-33 and p. 10, lines 1-2, emphasis added). Therefore, contrary to 
Applicant's arguments, Loewy does teach a continuous layer which would also serve as a 
protective layer. It is also noted that while Applicant's arguments regarding "protective layer" 
are noted, it is noted in response that the specification does not teach anything regarding the 
protective layer that it must be uninterrupted in any way. Also for this reason, Applicant's 
arguments are not persuasive and the rejection is maintained. 
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The remaining arguments regarding the dependent claims are argued as not persuasive for 
the same reasons as asserted over McEntee and Loewy. These arguments are not persuasive for 
the same reasons as offered above. The rejections are maintained. 

Relevant Prior Art 

The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. Mozorov et al. (US Patent 6,350,609) teaches array fabrication in the form of spots 
(Abstract). Loewy et al. (WO00/25936; May 2000) teaches a method for controlled electrostatic 
deposition of particles onto a substrate. 

Conclusion 

No claims are allowed. All claims stand rejected. 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to STEPHANIE K. MUMMERT whose telephone number is 
(571)272-8503. The examiner can normally be reached on M-F, 9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Gary Benzion can be reached on 571-272-0782. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Stephanie K. Mummert/ 
Primary Examiner, Art Unit 1637 
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